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(57) ABSTRACT 

A blow-by treatment assembly (10) for a vehicle having an 
engine (22) emitting blow-by gas (18) includes a duct (16) for 
receiving blow-by gas from the engine. A catalyst trap (14) is 
disposed in fluid communication with the duct (16). The 
catalyst trap (14) removes hydrocarbon emissions from the 
blow-by gas (18). A pump (12) pumps the blow-by gas (18) 
through the catalyst trap (14). An outlet (32) is in fluid com 
munication with the catalyst trap (14) for emitting the blow 
by gas to either the ambient or to a tailpipe. 

6 Claims, 1 Drawing Sheet 
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1. 

CRANKCASE BLOW-BY GASTREATMENT 
ASSEMBLY AND METHOD OF TREATING 

BLOW-BY GAS 

BACKGROUND 

Embodiments described herein relate generally to ventila 
tion of a combustion engine. More specifically, embodiments 
described herein relate to ventilation of blow-by gas from a 
crankcase of a combustion engine. 

During operation of a combustion engine, gas is pressed 
out of the combustion chamber and into a crankcase through 
a gap between a piston ring and a cylinder wall. The gas that 
is pressed out through the gap is called blow-by gas. Unless 
removed from the crankcase, the blow-by gas increases the 
pressure inside the crankcase. 

Conventionally, the blow-by gas may be vented from the 
crankcase to the ambient, however blow-by ventilation to the 
ambient is considered part of a vehicle's total emissions. For 
this reason, emission of the blow-by to the ambient is usually 
avoided. 
The blow-by gas may also be vented to an engine intake, 

for example via a crankcase vacuum pressure regulating 
valve. Venting blow-by gas to the engine intake can poten 
tially contaminate the air intake hardware, such as the com 
pressor or the intake manifold. Additionally, particulates can 
form when the blow-by gas is combusted in the combustion 
chamber. 

Another method of venting the blow-by gas is forcing the 
blow-by gas into the exhaust gas so that both emissions are 
treated by an aftertreatment system of the vehicle, for 
example either a diesel oxidation catalyst (DOC) and/or a 
diesel particulate filter (DPF). To inject the blow-by gas into 
the exhaust, the blow-by gas must be heated and compressed 
so that the blow-by gas can remain in a gas phase. Addition 
ally, oil mist in the blow-by gas may deposit on the DOC and 
cover the active sites of the catalyst, which may lower the 
effectiveness of the aftertreatment system, for example by 
lowering levels of passive DPF regeneration and increasing 
the light-off temperatures needed for active DPF regenera 
tion. Alternatively, the blow-by gas emissions may result in 
higher rates of ash accumulation at the DPF, which may 
require more frequent ash removal servicing. 

SUMMARY OF THE INVENTION 

A blow-by treatment assembly for a vehicle having an 
engine emitting blow-by gas includes a duct for receiving 
blow-by gas from the engine. A catalyst trap is disposed in 
fluid communication with the duct. The catalyst trap removes 
hydrocarbon emissions from the blow-by gas. A pump pumps 
the blow-by gas through the catalyst trap. An outlet is in fluid 
communication with the catalyst trap for emitting the blow 
by gas to either the ambient or to a tailpipe. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of a blow-by treatment assembly 
in fluid communication with an engine. 

DETAILED DESCRIPTION 

Referring now to FIG. 1, a blow-by treatment assembly is 
indicated generally at 10 and includes a pump 12 in fluid 
communication with a catalyst trap, indicated generally at 14. 
A duct 16 may be disposed between the pump 12 and the 
catalyst trap 14 to provide fluid communication of blow-by 
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2 
gas 18 from the pump to the catalyst trap, and in the direction 
indicated by the arrow in FIG.1. It should be appreciated that 
the duct may include any pipe, tube, vessel, channel that 
conveys fluid. 

After the blow-by gas 18 is emitted from a crankcase 20 of 
an engine 22, the blow-by gas contains an oil mist. The oil 
mist is separated out of the blow-by gas 18 with a mist 
separator 24 that is located at or downstream of the engine 22, 
as conventionally known. The mist separator 24 does not 
remove all of the hydrocarbons contained in the blow-by gas 
18. 
The mist separator 24 is arranged upstream of an inlet duct 

26 of the blow-by treatment assembly 10 for carrying the 
blow-by gas 18 to the pump 12. The pump 12 may be a motor 
driven pump, an airinjector pump, a gas injector pump, or any 
other pump to create a pressure differential between an inlet 
end of the pump and the outlet end of the pump, causing a 
pumping action with the blow-by gas contained within the 
pump 12. 
The pump 12 pumps the blow-by gas 18 to the catalyst trap 

14 via the duct 16. The catalyst trap 14 absorbs and stores the 
hydrocarbon emissions of the blow-by gas 18. The catalyst 
trap 14 includes a hydrocarbon trap 28 in fluid communica 
tion with and upstream of a diesel oxidation catalyst (DOC) 
3O. 
The hydrocarbon trap 28 uses sorbent materials to absorb 

at least a first portion of the hydrocarbon emissions of the 
blow-by gas 18. The hydrocarbon trap 28 may be formed of 
various materials, including Zeolites, alumina-Silicates, acti 
vated carbon, or any other porous materials known for trap 
ping hydrocarbons emissions. The hydrocarbon trap 28 may 
also trap some particulates in the blow-by gas 18. 

After depositing hydrocarbon emissions at the hydrocar 
bon trap 28, the blow-by gas 18 flows through the DOC 30. 
The DOC 30 may have a porous ceramic honey-comb struc 
ture that is coated with a material that catalyzes a chemical 
reaction to remove Some or all of the remaining hydrocarbon 
emissions. To enable the conversion of the stored hydrocar 
bons, the DOC 30 may contain Platinum Group Metals 
(PGM) such as Platinum (Pt) and Palladium (Pd). 

After flowing through the DOC 30, the blow-by gas 18 
flows to an outlet 32, either a tailpipe or an ambient. An outlet 
duct34 may fluidly communicate the blow-by gas 18 from the 
DOC 30 to the outlet 32. 
Through use, the absorption sites in the hydrocarbon trap 

28 become saturated with hydrocarbons. From time to time, 
the hydrocarbon trap 28 may need to be regenerated so that 
the hydrocarbon trap can continue to absorb emissions of the 
blow-by gas 18. The DOC 30 initiates a regeneration event at 
the hydrocarbon trap 28. 
At least one heating element 36 is disposed adjacent the 

DOC 30 to achieve a light-off temperature of the DOC. A 
plurality of heating elements 36 may be disposed on or near 
one or more surfaces 38, 40 of the DOC 30 and one or more 
surfaces 42, 44 of the hydrocarbon trap 28. The heating ele 
ments 36 may be heated electrically or by other methods. The 
hydrocarbon trap 24 may also be heated, however at a slower 
rate, at a lower temperature, or staggered in time behind the 
DOC 30, so that the hydrocarbon trap 28 does not achieve a 
temperature where the stored hydrocarbon emissions materi 
als on the hydrocarbon trap 28 physically evolve before the 
DOC 30 has achieved the light-off temperature necessary to 
burn the stored emissions materials at the hydrocarbon trap 
28. In this configuration, the DOC 30 achieves the light-off 
temperature prior to the stored emissions materials physically 
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evolving. The light-off temperature of the DOC 30 will 
depend upon the catalyst formulation and PGM loading and 
may occur around 200° C. 
When the light-off temperature of the DOC30 is achieved, 

the heat from the DOC is transferred to the adjacent hydro 
carbon trap 28. The deposited hydrocarbons at the hydrocar 
bon trap 28 are burned to form carbon dioxide (CO) and 
water (H2O) while the hydrocarbon trap 28 is regenerated. It 
is possible that the heating elements 36 are activated by a 
control system either automatically or by initiation of the 
USC. 

It is possible that additional filters may be disposed on the 
blow-by treatment assembly 10. Further, it is possible that the 
blow-by gas 18, after being treated by blow-by treatment 
assembly 10, may be directed from the catalyst trap 14 to the 
intake manifold of the engine 22 or to the aftertreatment 
system of the vehicle. Since the blow-by gas will be free or 
substantially free of heavy hydrocarbons, there is less likeli 
hood to cause fouling of the intake manifold. 

The blow-by treatment assembly 10 treats the blow-by gas 
18 in a manner that does not add to the aggregate emissions 
from the engine 22 because the hydrocarbon emissions are 
first stored on the hydrocarbon trap 28 then combusted to 
form carbon dioxide (CO) and water (H2O). The blow-by 
treatment assembly 10 treats the blow-by gas 18 before being 
emitted to outlet 32, either the ambient or the tail pipe. 
The blow-by treatment assembly 10 is an alternative to 

diverting the blow-by gas 18 to the air intake hardware of the 
engine, where the intake hardware can become damaged by 
exposure to the blow-by gas. Further, the blow-by treatment 
assembly 10 is an alternative to combining the blow-by gas 18 
with the exhaust gas and diverting it to the aftertreatment 
system of the vehicle, which may require heating and com 
pressing the blow-by gas 18 to combine it with the exhaust 
gas. Further still, the blow-by treatment assembly 10 does not 
expose the vehicle's aftertreatment system to untreated blow 
by gas 18. 
What is claimed is: 
1. A blow-by treatment assembly for a vehicle having an 

engine emitting blow-by gas from a gap between a piston ring 
and a cylinder wall, the engine having a crankcase emitting 
the blow-by gas, the blow-by treatment assembly comprising: 

a duct for receiving blow-by gas from the crankcase of the 
engine, the duct in fluid communication with the crank 
Case, 

a mist separator in fluid communication with the duct, the 
mist separator in downstream fluid communication from 
the crankcase; 

a catalyst trap disposed in fluid communication with the 
duct and located in downstream fluid communication 
with the mist separator, the catalyst trap comprising a 
hydrocarbon trap for trapping at least a portion of the 
hydrocarbons in the blow-by gas not removed by the 
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mist separator upstream from and adjacent to a diesel 
oxidation catalyst having a heating element for bringing 
the diesel oxidation catalyst to a light off temperature so 
that the hydrocarbon trap does not achieve a temperature 
where the stored hydrocarbons on the hydrocarbon trap 
physically evolve before the diesel oxidation catalyst 
has achieved the light off temperature necessary to burn 
the stored hydrocarbons 

a pump for pumping the blow-by gas through the catalyst 
trap, wherein the pump is downstream of the crankcase, 
wherein the blow-by gas is not combined with exhaust 
gas from the engine before treatment; and 

an outlet in fluid communication with the catalyst trap for 
emitting the blow-by gas to one of an ambient and a 
tailpipe. 

2. The blow-by treatment assembly of claim 1 in which the 
heating element is disposed adjacent the diesel oxidation 
catalyst for achieving the light-off temperature of the diesel 
oxidation catalyst to regenerate the hydrocarbon trap. 

3. The blow-by treatment assembly of claim 2 wherein the 
heating element is disposed on at least one surface of the 
diesel oxidation catalyst for achieving a light-off temperature 
of the diesel oxidation catalyst. 

4. The blow-by treatment assembly of claim 2 wherein the 
heating element comprises a plurality of heating elements, 
wherein at least one heating element is disposed on at least 
one surface of the hydrocarbon trap. 

5. The blow-by treatment assembly of claim 1 further com 
prising an outlet duct fluidly connecting the catalyst trap with 
one of the ambient and the tailpipe. 

6. A method of treating blow-by gas of an engine before 
release to the ambient, the engine having a crankcase emitting 
the blow-by gas having hydrocarbons entrained therein, the 
method comprising the steps of 

transporting the blow-by gas out of the crankcase and to a 
duct in fluid communication to the crankcase; 

transporting the blow-by gas from the duct to a mist sepa 
rator which separates out a portion of the hydrocarbons 
entrained in the blow-by: 

transporting the blow-by gas from the mist separator; 
to a catalyst trap having a hydrocarbon trap for trapping at 

least a portion of the hydrocarbons in the blow-by as not 
removed by the mist separator upstream from and adja 
cent to a diesel oxidation catalyst having a heating ele 
ment for bringing the diesel oxidation catalyst to a light 
off temperature so that the hydrocarbon trap does not 
achieve a temperature where the stored hydrocarbons on 
the hydrocarbon trap physically evolve before the diesel 
oxidation catalyst has achieved the light off temperature 
necessary to burn the stored hydrocarbons; and 

bringing the diesel oxidation catalyst to the light off tem 
perature. 


